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Abstract 

The aim of the present study is to describe the 
type and frequency of bladder dysfunction in a 
series of female patients with multiple sclerosis 
(MS) from Rio de Janeiro, and analyze the role of 
the urologist in the multidisciplinary team. A 
team of urologists and a neurologist from the 
Hospital da Lagoa, Rio de Janeiro, Brazil, inter- 
viewed female patients with MS about illness 
onset, urologic follow-up since diagnosis, current 
stage of the disease and current urological symp- 
toms. The interview was followed by an urody- 
namic testing, ultrasound of the urinary tract and 
urinalysis. Data resulting from the interviews 
and exam results were gathered and submitted 
to statistical evaluation. Sixty one patients were 
evaluated, with average age of 41.4 years. 
Urinary symptoms such as urinary incontinence, 
urinary hesitancy, urinary retention, urinary 
urgency and incomplete bladder emptying were 
reported in 44% of patients as initial signs of MS 
disease. Mean disease duration was 8 years and 
all patients (100%) with the primary progressive 
form of the disease and 63.5% with the relapsing- 
remitting presentation had urological symptoms. 
Analysis of complementary exams showed that 
37.7% of urinalysis, 8.2% of the urinary tract 
ultrasound exams and 66.7% of the urodynamic 
evaluations were abnormal and the most fre- 
quent abnormality were overactive neurogenic 
bladder. Only 4 patients (6.6%) had seen an urol- 
ogist during the course of their disease and only 
1.6% had performed an urodynamic evaluation. 
This study shows a high prevalence (68%) of uri- 
nary dysfunction in a female population with MS. 
Urologic care should be part of the multidiscipli- 
nary team since the beginning of the disease. An 
urodynamic evaluation and simple urinalysis 
should be included in the routine testing during 
disease follow-up due to the high incidence of 
neurogenic bladder and other urologic complica- 
tions. 



Introduction 

Multiple Sclerosis (MS) is an idiopathic 
inflammatory-demyelinating disease of the 
central nervous system. International studies 
have shown that patients can present several 
forms of lower urinary tract dysfunction, which 
are referred in general ^.'^ Neurogenic Bladder} 
Patients commonly experience symptoms such 
as increased urinary frequency, urinary 
urgency and urgency urinary incontinence 
(UUI). Urodynamic evaluation usually shows a 
predominance of detrusor overactivity.2-4 
Voiding dysfunction is a common finding, 
occurring in 75% to 90% of the cases.2,3 
Bladder involuntary contractions often occur 
simultaneously to varying degrees of contrac- 
tion of the external urinary sphincter, with 
consequent sphincter asynchrony that can be 
clearly recognized in video urodynamics. Low 
complacency, urinary residue after voiding, 
sphincter dyssynergy and high voiding pres- 
sure are factors that worsen the prognosis of 
neurological patients and may result in 
hydronephrosis, urinary tract infections and 
kidney failure.5-8 Regular urological evalua- 
tions are thus recommended, as 17.5% of the 
patients are eventually affected in the high 
urinary tract to a certain degree.^.io 

MS is considered the most common neuro- 
logical disease affecting young Caucasian 
individuals in the Northern Hemisphere. 
Brazil, however, has a warm climate and a 
mixed ethnic background, with a low preva- 
lence of the disease.ii Publications about the 
natural history of MS dated 1990 (South 
Atlantic Project). n In a multicenter study on 
the profile and clinical course of MS in 
Brazil,! 1 the long-term neurological dysfunc- 
tion in MS was studied in 522 patients from 22 
neurological centers, 90% with relapsing 
remitting clinical course (RRMS) and 10% 
with primary progressive disease (PPMS). 12-15 
The bladder and bowel functional system was 
the third most affected system, with motor dys- 
function being the most common disability, 
causing significant gait impairment. 

In this study, we analyzed urinary symptoms 
and the results of complementary exams in 
female patients with MS in the city of Rio de 
Janeiro, Brazil. This is the first national study 
on this subject. 



Materials and Methods 

Our team interviewed 70 patients with idio- 
pathic inflammatory demyelinating disease in 
the referenced MS neurological clinics at 
Hospital da Lagoa in Rio de Janeiro, Brazil. 
The study was approved by the Ethics 
Committee of Gaffree e Guinle University 



Hospital - HUGO. The study included only 
female patients who met the McDonald criteria 
(2001) for MS from the South Atlantic proj- 
ect.i6 Patients were selected from the refer- 
ence center for MS at Hospital da Lagoa, in Rio 
de Janeiro, Brazil. Exclusion criteria were 
male gender (because of anatomic factors with 
the prostate) and diagnosis of other demyeli- 
nating disease other than MS. All patients 
were interviewed and data referring to dura- 
tion of disease, characterization of neurologic 
and urologic symptoms, concomitant urologic 
evaluation and complementary exams were 
collected. All initial and current symptoms 
were assessed. 

After the interview, complementary investi- 
gation including urinalysis, ultrasound of the 
urinary and tract urodynamic testing were 
ordered. Patients were classified according to 
the Kurtzke Expanded Disability Status Scale 
(EDSS).i3 The study design was bidirectional. 
At the first interview, an anamnesis was car- 
ried out focusing on neurological manifesta- 
tions of the disease at onset, urological history 
and current urinary complaints. The follow-up 
protocol consisted of urologic complementary 
exams, such as urodynamic evaluation, ultra- 
sonography of the urinary tract, examination 
of evidence of abnormal urinary sediment in 
simple urinalysis, and subsequent visits to 
review the results and offer specific treatment. 

Current urinary symptoms were classified 
according to Kurtzke 's functional system scale, 
FS: (Functional System) bladder and bowel 
adapted for the evaluation of bladder dysfunc- 
tion,i4,i7 and is described as follows: 0: Normal, 
1: Mild urgency or urinary retention, 2: 
Moderate urinary dysfuntion (urethral self- 
intermittent catheterization or manual com- 



[Neurology International 2013; 5:e23] 



[page 79] 



pression to empty the bladder), 3: Frequent 
urinary incontinence, 4: Need for almost con- 
stant bladder catheterization, 5: Loss of blad- 
der function. 

Statistical analysis 

For statistical evaluation, we used the chi- 
square to compare discrete variables, such as 
urological abnormalities and clinical presenta- 
tion. The McNemar chi-square test was used to 
compare discrete variables at different 
moments of the disease (urological abnormal- 
ities at the beginning of disease and at the 
moment of the interview). Finally, the Mann- 
Whitney test was used to compare two vari- 
ables, one discrete and the other ordinal or 
numerical and to calculate the confidence 
interval to estimate the study inaccuracy. 
Spearman's rank correlation was performed 
and classified as: very weak (0.0 to 0.19), a 
weak (0.20 to 0.39), moderate (0.40 to 0.59), 
strong (0.60 to 0.79) or a very strong correla- 
tion (0.80 to 1.00); P-values <0.05 were consid- 
ered statistically significant. 



Results 

According to the aforementioned criteria, 61 
patients were selected and 9 patients were 
excluded (5 man and 4 with other Idiopathic 
inflammatory demyelinating diseases HDD). 
Of those, 52 (85.2%) had RRMA and 9 (14.8%) 
had PPMS. The population studied had a mean 
age of 41.4 years (standard deviation: 10.9). 
The mean age at disease onset was 33.4 years 
and the mean disease duration was 8 years (6 
months to 27 yrs). 

Neurological manifestations 
of multiple sclerosis at onset 
of disease 

MS presented a clinically isolated syndrome 
in 18 (29.5%) patients, characterized by mus- 
cle weakness in 1 or more limbs (n=8), visual 
impairment (n=3), gait impairment (n=l) and 
association of paresis with numbness in one 
or more limbs (n=6). Urinary symptoms at 
onset, such as urinary incontinence, urinary 
hesitancy, urinary retention, urinary urgency 
and incomplete emptying of the bladder, were 
reported by 27 (44.2%) patients and were 



always associated with other neurological 
symptoms, suggesting that different areas in 
the central nervous system were affected, as 
shown in Figure 1. In the remaining 16 
patients, MS had already started with a multi- 
focal pattern, affecting different functional 
systems, yet sparing the bladder control sys- 
tem. Overall, motor dysfunction was the most 



frequent initial manifestation of the disease, 
followed by bladder dysfunction. 

Long-term urologic manifestations 

in multiple sclerosis 

Interview was held after a mean duration of 
disease of 8 years (0.7). Urological symptoms 
were reported by 42 patients (68%) along with 
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Figure 1. Multiple sclerosis initial neurological manifestations (n=6l). 
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Figure 2. Urological abnormalities in multiple sclerosis patients (n=6l). 



Table 1. Urological abnormalities in multiple sclerosis patients according to clinical presentation. 



Multiple sclerosis clinical presentation 


Total 
n. % 


n. 


Urological abnormalities 
Yes No 
% n. 


% 


Relapsing-remitting (MS-RR) 


52 100 


33 


63.5 


19 


36.5 


Primary progressive (MS-PP) 


9 100 


9 


100 


0 


0.0 


Total 


61 100 


42 


68.9 


19 


31.1 
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Other neurologic manifestations of MS. 

The relative and absolute frequencies of 
these symptoms are summarized in Figure 2. 
Urinary incontinence was the most prevalent 
symptom, followed by urinary urgency and uri- 
nary hesitation. A comparison of the preva- 
lence of urinary disorders in different clinical 
presentations of MS is summarized in Table 1. 

Classification of urinary dysfunction 

Applying Kurtzke's Functional System Scale 
for bladder function, we observed that at the 
time of the interview, 31.1% of patients were 
asymptomatic from an urological standpoint, 
whereas 68.9% related some kind of change in 
bladder control, most frequently classified as 
urinary urgency or mild urinary retention 
(29.55%).i4,i7 The frequency of each category 
of bladder dysfunction is presented in Table 2. 

Results also showed a weak (r=0.6), while 
significant (P=0,043) correlation between dis- 
ease duration and the presence of urinary dys- 
function (Figure 3), observing an increase in 
the degree of urinary dysfunction over the years. 

Outcome of urological complemen- 
tary exams 

The analysis of complementary urological 
exams identified abnormalities in 37.7% of 
urine tests (chi-squared 0.069), in 8.2% of ultra- 



sound examinations (chi-squared 0.164), and in 
66.7% of urodynamic evaluations (P=0.001). A 
comparison of the results from complementary 
examinations from asymptomatic patients and 
those with urinary dysfunction is presented in 
Table 3. The main abnormality found in the uro- 
dynamic exam was an overactive neurogenic 
bladder, as shown in Table 4. 



Discussion 

MS is an immune-mediated disease associ- 
ated with the Human Leucocitary Antigen 
(HLA) system. The inflammatory process tar- 
gets the oligodendrocytes, causing multiple 
myelin injuries in different topographies of the 
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Figure 3. Correlation of disease duration with urinary dysfunction according to Kurtkze's 
adapted functional classification. P-value (one-sided Mann-Whitney test)= 0.043. 



Table 2. Kurtzke's adapted classification of Bladder function according to functional systems in multiple sclerosis patients. 









MS-WW 
(n=52) 




0 


Normal 


19 (31.1%) 


19 (36.5%) 


0 (0%) 


1 


Urinary urgency or light urinary retention 


18 (29.5%) 


18 (34.6%) 


0(0%) 


2 


Moderate alteration* 


11 (18.0%) 


8 (15.4%) 


3 (33.3%) 


3 


Frequent urinary incontinence 


9 (14.8%) 


5 (9.6%) 


4 (44.5%) 


4 


Near-frequent bladder catheterization 


0(0%) 


0 (0%) 


0 (0%) 


5 


Loss of bladder function 


4 (6.6%) 


2 (3.9%) 


2 (22.2%) 



*Intermittent urethral self-catheterization with manual compression for bladder unload. 



Table 3. Results from urological complementary exams in multiple sclerosis female patients, 

L 



Characteristi 



Urodynamic test 
Normal 
Abnormal 



17 
34 



33.3 
66.7 



Urinary abnormalities 
Yes (n=45) No (n=16) 

% n. % 



5 

32 



13.5 
86.5 



12 
2 



85.7 
14.3 



Urinary tract ultrasound 














Normal 


56 


91.8 


40 


88.9 


16 


100 


Abnormal 


5 


8.2 


5 


11.1 


0 


0 


Simple urine test 














Normal 


38 


62.3 


25 


55.6 


13 


81.3 


Abnormal 


23 


37.7 


20 


44.4 


3 


18.8 
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Table 4. Urodynamic evaluation in multiple sclerosis disease female patients (n=51). 



Urodynamic evaluation results 


n. 


Frequency 

% 


Normal 


17 


33.3 


Abnormal 


34 


66.7 


Overactive neurogenic bladder 


16 


31.4 


Overactive neurogenic bladder with sphincter 
asynchrony or post-voiding residue 


12 


23.5 


Limp bladder, Hipo or No-reflex bladder 


4 


7.8 


Urethral hyper-motihty or bladder sphincter incompetence 


2 


3.9 


Total 


51 


100 



Note: 10 patients without final results 



CNS. It may present polymorphic symptoms. 
Bladder dysfunction is one of the seven most 
frequent neurological manifestations, along 
with motor dysfunction, cerebellar, brainstem, 
sensory, visual and mental impairment. The 
disease has no biological markers for laborato- 
ry identification, so it needs to be differentiat- 
ed from other diseases that affect the CNS by 
means of clinical data and complementary 
examinations, especially MRI and cere- 
brospinal fluid analysis. Therefore, diagnosis 
is complex, especially in the early stages. 

In this study, we described the urinary 
symptoms at onset and long-term outcome in 
patients with MS in a unique series of female 
patients. 

Urinary symptoms were reported by 63.5% of 
patients with RRMS and 100% of patients with 
PPMS (P=0.053). This demonstrates the 
impact of the clinical course of the disease in 
the presence of urological abnormalities. 
Although statistical analysis show only a ten- 
dency, it is observed that with the evolution 
time, especially in primary progressive clinical 
forms, symptoms of bladder or sphincter dys- 
function and are always present, usually 
caused by spinal cord involvement. The preva- 
lence of urinary symptoms was higher than 
that described in the Brazilian multicenter 
study,! where bowel and bladder sphincter 
control dysfunctions were reported by 29% in 
RRMS (n=467), with a mean disease duration 
of 7.5 years, and by 52.72% in PPMS (n=55), 
for 8.72 years of disease on average. One pos- 
sible explanation for the higher prevalence of 
bladder dysfunction could be the difference in 
the methodology used for data collection. 
While the present study was conducted with 
the contribution of urologists and patients 
were actively questioned about specific uri- 
nary symptoms commonly found in cases of 
neurogenic bladder, the multicenter study was 
conducted only by neurologists and urinary 
symptoms were not actively questioned. 

The central control system of the bladder 
sphincter was the second functional system 



most affected in MS in early stages. Urinary 
incontinence, urinary hesitancy, urinary reten- 
tion, urinary urgency and incomplete bladder 
emptying were reported by 45% of patients in 
their first symptomatic episode. Isolated blad- 
der dysfunction was not reported as a clinical- 
ly isolated syndrome, but always in association 
with another neurological dysfunction, partic- 
ularly motor syndrome. This fact becomes 
especially important for young patients that 
seek specialized care complaining of urinary 
dysfunction. A carefully clinical history should 
be taken with a focus on other neurological 
dysfunctions that could raise the hypothesis of 
MS.18 

It is important to highlight the contribution 
of the urodynamic evaluation to substantiate 
the diagnosis of MS. This complementary 
exam can objectively demonstrate bladder dys- 
function in patients with mild symptoms, like 
urinary hesitancy and urinary urgency, or even 
in asymptomatic patients. Likewise, 86.5% of 
symptomatic patients had abnormal urody- 
namic results and 14.3% of the urodynamic 
studies performed in asymptomatic patients 
were abnormal (P<0.001). Koldewijn et al}^ 
confirmed the presence of urinary tract dys- 
function by abnormal findings in urodynamic 
exams in 100% of MS patients with urinary 
symptoms and in 52% of asymptomatic 
patients in their study. Abnormal urinalysis 
results were observed in 44.4% of patients with 
urinary symptoms, while only 18.8% of urine 
tests were abnormal in asymptomatic patients 
(P=0.069). 

Current episodes of urinary incontinence 
were reported by 45.9% of patients, including 
other milder symptoms of bladder dysfunction, 
like urinary urgency and nocturia. Carneiro et 
al.^^ reported a rate of 15.7% of female patients 
aged over 15 complaining of urinary inconti- 
nence in the general population, with a fre- 
quent association of symptoms like urinary 
urgency and nocturia.6,i6 Our result differs 
from findings in the general population show- 
ing a direct correlation between advanced age 



and frequency of urinary incontinence in 
women.6,16 This finding reinforces the impact 
of MS disease on urinary dysfunction. We also 
observed that as disease progressed, there was 
a significant increase in the Urinary 
Functional Scale (P=0.043), a comparison 
never studied by other authors. 

The present data derived from urodynamic 
studies showed abnormal results in 34 patients 
(66.7% of tests), with detrusor overactivity 
being the most frequent finding. Thirty-two of 
34 patients with abnormal urodynamic test had 
urinary complaints and 2 were asymptomatic. 
In the other way, 5 patients with normal urody- 
namic test had urinary urgency symptoms (chi 
square; P<0.001). These finding reinforces the 
necessity of urodynamic testing as a clinical 
routine in patients with MS. This data con- 
firms the results by Betts et al.,^^ who found 
that 47% of patients with high post-voiding 
residue had no sensation of incomplete empty- 
ing, whereas 83% of patients with complaints 
of incomplete emptying had post-voiding 
residue over 100 mL. Altogether, these facts 
demonstrate the importance of urodynamics in 
the follow-up of this specific population.is 

As for imaging results, 11.1% patients with 
urinary symptoms had abnormal ultrasound 
exams, mostly stones and a few anatomical 
abnormalities, such as ureteral duplication. In 
asymptomatic patients, all ultrasound exami- 
nations were normal, with no significant dif- 
ference observed between the groups 
(P=0.164). 

Interestingly, only 4 (6.6%) patients had 
been seen by an urologist throughout the 
course of the disease. Additional urological 
examinations had been performed previously 
in 16 (26.2%) patients, of whom 6.2% were 
requested by the urologist, and of these, only 
one was an urodynamic study; the other abnor- 
mal test was the urinalysis. This test is usual- 
ly requested by a neurologist before the pre- 
scription of pulse therapy with high doses of 
parenteral corticosteroids or immunoglobulin 
for the treatment of relapses in MS. 



Conclusions 

During the study, we observed that the urol- 
ogist was particularly important for the timely 
indication of antibiotics in cases of urinary 
tract infection, medications for neurogenic 
bladder control and for indication and proper 
management of intermittent bladder catheter- 
ization and long-term indwelling urinary 
catheterization. 

This study showed that there is a clear need 
for a multidisciplinary approach of MS 
patients, especially with the cooperation of a 
urologic medical team. Also, we showed that 
urinary incontinence was the most common 
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symptom followed by urinary urgency, and 
detrusor hyperactivity was the most frequent 
abnormality in urodynamic test. In our opin- 
ion, urodynamic test reveled to be a good tool 
for both diagnosis and monitoring of urinary 
dysfunction in patients with MS. 
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